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Figures 10 through 16. New Claims 34 through 63 have been added. New 
claims 34-63 recite specific features of rate controlling membranes for 
implantable drug delivery devices and methods for processing rate controlling 
membranes used in implantable drug delivery devices. Support for these 
amendments may be found, for example, at page 9, paragraph 00046; page 14, 
paragraph 00058; page 14, paragraph 00059; page 16, paragraph 00064; page 
17, paragraph 00065; page 28, paragraph 00089 (Example 8); page 30, 
paragraph 00093 (Example 11); and Figures 10 through 16. 

For completeness, enclosed with this Preliminary Amendment are 10 
pages of marked up claims and 9 pages of clean claims. 

Conclusions: 

Entry of these preliminary amendments and early and favorable 
examination on the merits is hereby solicited. 
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1 . A rate controlling membrane for a n implantable contro lle d drug 
delivery device characterized by being subjected to an elevated temperature of 
about 30° C to about 5° C below the melting temperature of the membrane 
polymer for a predetermined period of about 1 - 250 hours and subsequently 
incorporated into the delivery device. 

2~. A rat e contro lli ng m e mbr a n e accord i ng to c l a i m 1 wh e r e in th e 

m e mbran e mater i a l i s s e l e ct e d from th e group consisting of e thy le n e v i nyl 
ac e tate copo l ym e rs, poly e thy l en e , ethy le n e copolymers, ethy le ne oxid o 
copolymers, po l yamides, c e l l ulos i c mat e r i a l s, po l yurethanos, po l yethor b l ock e d 
am i d e s copo l ymers, and po l yviny l ac o tat o . 

3. A rate controlling membrane according to claim 1 wherein the 
membrane comprises polvurethanes or polvether blocked amides copolymers 
e thyl e n e viny l ac e tate copo l ym e r . 

4-. A rat e control li ng m e mbran e according to c l a i m 3 wh e r ei n th e v i nyl 

ac e tat e cont e nt is about 4 — 18%. 

& A rate control l ing m e mbran e accord i ng to c l aim 4 wher ei n th e 

membran o is character i zed by a DSC prof ile hav i ng a pr i mary p o ak at about 94 
99°C and a s e condary p e ak at gr e at e r than about 50° C . 

6 A rat e contro lli ng m e mbran e accord i ng to c l a i m 5 wh e r ei n th e v i nyl 

ac e tat e cont e nt is about 5 — 1-2%. 

7- - A rato control li ng mombrano according to c l aim 2 or 5 wher e in th o 

d e v i c e is a transd e rma l drug d eli very d e v i c e compr i s i ng a drug r e s e rvo i r l ayer 
b e tw ee n a backing l ay e r and a contact adh e siv e l ay e r, sa i d rat e control li ng 
m e mbran e i s on th e skin proxima l s i d o of th e drug r e s e rvoir l ay o r. 

& A rat e controlling m o mbran o according to cl a im 7 wh e r ei n th o drug 

r e s e rvoir compr i ses a drug s e l e ct e d from th e group cons i st i ng of t e stost e rone, 
estrad i o l , and fontanyl . 
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& A rat e control li ng m e mbran e according to cla i m 2 or 5 where i n th e 

d e v i c e i s a tr a nsd e rma l drug d eli v e ry d e v i c e compr i s i ng a backing l ay o r, a 
p e rm e at i on e nhanc e r r e s e rvo i r containing a p e rm e at i on e nhanc e r on th e sk i n 
prox i ma l sid e of th e backing l ay e r, a drug r e s e rvo i r l ay e r conta i ning at le ast on e 
drug to b e transd e rma l ^ a dm i n i st e r e d on th e sk i n prox i ma l sid e of th e 
p e rm e at i on e nhanc e r r e s e rvo i r, and a m e ans for ma i nta i n i ng sa i d drug d e vic e i n 
drug transm i tt i ng re l ation with th e sk i n, wh e r ei n th e rat e contro lli ng membr a n e i s 
posit i on e d b e tw ee n th e p e rm e at i on e nhanc e r r e s e rvoir a nd th e drug r e s e rvoir. 

10. A rate controlling membrane according to claim 32 wherein the 
membrane comprises a mat e r i a l s ele ct e d from th e group consist i ng of 
polyurethanes or po l y e th e r block e d am i d e s copo l ym e rs. 

11. A rate controlling membrane according to claim 4{Mwherein the 
membrane is positioned in sealing relationship with an internal surface of one 
end of an impermeable reservoir of a fluid-imbibing drug delivery device, wherein 
said fluid imbibing drug delivery device comprises an impermeable reservoir 
containing a piston that divides the reservoir into a drug containing chamber and 
a water-swellable agent containing chamber, wherein the water-swellable agent 
containing chamber is provided with an outlet which accommodates said 
membrane. 

12. A rate controlling membrane according to claim 44-3„wherein the 
drug containing chamber comprises leuprolide. 

13. A rate controlling membrane according to claim 1 wherein the 
elevated temperature is about 45 - 80° C and the predetermined period is about 
1-75 hours. 

14. A rate controlling membrane accord i ng to c l aim 1 for an implantable 
drug delivery device characterized by being subjected to an elevated 
temperature of about 30° C to about 5° C below the melting temperature of the 
membrane polymer for a predetermined period of about 1 to 250 hours and 
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subsequently incorporated into the delivery device wherein the membrane is 
cooled to ambient conditions before being incorporated into the delivery device. 

1 5. A rate controlling membrane according to claim 3 wherein the 
elevated temperature is about 52 - 72° C and the predetermined time is about 2 - 
36 hours. 

16. A rate controlling membrane according to claim 10 wherein the 
elevated temperature is about 55 - 75° C and the predetermined time is about 12 
- 48 hours. 

17. A method for processing rate controlling membranes used in 
contro lle d implantable drug delivery devices comprising: 

a) allowing the membrane to relax at room temperature for about 

12 hours to 7 days before being subjected to elevated temperature; 

ab) exposing the membrane to a predetermined temperature of 
from about 30° C to about 5°C below the melting temperature of the membrane 
polymer; 

be) maintaining the membrane at the predetermined temperature 
for a period of time of from about 1 to 250 hours; and 

cd) incorporating said membrane into a controlled drug delivery 

device. 

18. A method according to claim 17 wherein the predetermined 
temperature is from about 45° C to 80° C. 

19. A method according to claim 18 wherein the membrane is 
maintained at the predetermined temperature for a period of time of from about 1 
to 75 hours. 

20. A method according to claim 17 wherein the membrane is cooled to 
ambient conditions over a period of time of about 0.1-150 hours prior to 
incorporating the membrane into the device. 
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24- : A m e thod accord i ng to c l a i m 17 wher ei n th e m e mbrane i s 

incorporat e d i nto a transd e rmal drug d e livery dev i ce and compris e s an i ncr e as e d 
drug pormoability compar e d to a non annealed mombran o of th e same mat e r i a l s . 

22. A method according to claim 17 wherein the membrane is formed 
from a material selected from the group consisting of e thy le n e v i ny l ac e tat e 
copolym e rs, poly e thylene, e thyl e n e copolym e rs, e thyl e n e oxid e copolym e rs, 
po l yamid e s, c el lu l os i c mat e r ial s, polvurethanes 7 and polyether blocked amides 
copolymers , and po l yv i ny l ac e tat e. 

2& A method according to c l a i m 17 where i n th e m o mbran o i s formed 

from e thy le n e v i ny l ac e tat e copo l ym e r. 

2A-. A m o thod according to c l a i m 23 wheroin th e m e mbran e compr i s e s 

A 18% v i nyl acetate. 

25- . A m e thod accord i ng to c l a i m 2 4 wh e r ei n th e m e mbran e compris e s 

5 12% v i ny l ac e t a t e . 

26 A m e thod accord i ng to c l a i m 24 wh e r ei n th e pr e d e t e rm i ned 

t e mp e ratur e i s about 52 72° C and th e p e riod of tim e is about 2 36 hours. 

27. A m e thod accord i ng to c l aim 17 wh e r e in th e m e mbrane is formed 

from h i gh d e ns i ty po l y e thy le n e . 

28. A method according to claim 17 wherein the membrane is allowed 
to set at ambient conditions for a period of at least about 12 hours after 
processing prior to exposing the membrane to said predetermined temperature. 

29. A method according to claim 28 wherein the membrane is allowed 
to set at ambient conditions for a period of at least 48 hours after processing prior 
to exposing the membrane to said predetermined temperature. 

30. A method according to claim 17 wherein the membrane comprises 
polyurethane. 

31 . A method according to claim 30 wherein the predetermined 
temperature is about 55 - 75° C and the period of time is about 12 - 48 hours. 
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32. A method according to claim 31 wherein the membrane is 
positioned in sealing relationship with an internal surface of one end of an 
impermeable reservoir of a fluid-imbibing drug delivery device, wherein said fluid 
imbibing drug delivery device comprises an impermeable reservoir containing a 
piston that divides the reservoir into an active agent containing chamber and a 
water-swellable agent containing chamber, wherein the water-swellable agent 
containing chamber is provided with an outlet which accommodates said 
membrane. 

33. A method according to claim 32 wherein the membrane is plug- 
shaped. 

34. A rate controlling membrane according to claim 1 wherein the 
membrane comprises polyether blocked amides copolymers. 

35. A rate controlling membrane according to claim 10 wherein the 
polyurethane is a single aliphatic polyether polyurethane or a blend of aliphatic 
polyether polvurethanes. 

36. A rate controlling membrane according to claim 1 1 wherein the 

drug containing chamber comprises an opioid analgesic drug. 

37. A rate controlling membrane according to claim 1 1 wherein the 

drug containing chamber comprises an antiviral drug. 

38. A rate controlling membrane according to claim 1 1 wherein the 

drug containing chamber comprises an antineoplastic drug. 

39. A rate controlling membrane according to claim 10 wherein the 

membrane is allowed to relax at room temperature for about 12 hours to 7 days 
before being annealed. 

40. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 30° C to 
about 5° C below the melting temperature of the membrane polymer for a 
predetermined period of about 1 to 250 hours and subseguentlv incorporated into 
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the delivery device wherein the membrane is allowed to relax at room 
temperature for about 12 hours to 7 days before being annealed. 

41 A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 52° C to 
about 72° C for a predetermined period of about 2 to 36 hours and subseguently 
incorporated into the delivery device. 

42. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 52° C to 
about 72° C for a predetermined period of about 2 to 36 hours and subseguently 
incorporated into the delivery device wherein the membrane is cooled to ambient 
conditions before being incorporated into the delivery device. 

43. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 52° C to 
about 72° C for a predetermined period of about 2 to 36 hours and subseguently 
incorporated into the delivery device, wherein the membrane is allowed to relax 
at room temperature for about 12 hours to 7 days before being subjected to an 
elevated temperature. 

44. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 52° C to 
about 72° C for a predetermined period of about 2 to 36 hours and subseguently 
incorporated into the delivery device wherein during processing the membrane is 
dried to about 0 to about 1 % moisture content before being annealed and 
wherein the membrane is kept at about 0 to about 1% moisture content during 
annealing. 

45. A rate controlling membrane for an implantable drug delivery device 

characterized by allowing the membrane to relax at room temperature for about 
12 hours to 7 days before being annealed; subjecting the membrane to an 
elevated temperature of about 52° C to about 72° C for a predetermined period of 
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about 2 to 36 hours; and cooling the membrane to ambient conditions before 
being incorporated into the delivery device. 

46. A rate controlling membrane for an implantable drug delivery device 

characterized by allowing the membrane to relax at room temperature for about 
12 hours to 7 days before being annealed; drying the membrane to about 1 to 
2% moisture content; subjecting the membrane to an elevated temperature of 
about 52° C to about 72° C for a predetermined period of about 2 to 36 hours 
while keeping the moisture content of the membrane at about 1 to 2%; and 
cooling the membrane to ambient conditions before being incorporated into the 
delivery device. 

47. A rate controlling membrane according to claim 10 wherein the 

elevated temperature is about 50 - 80° C and the predetermined time is about 4 
hours - 72 hours. 

48. A method for processing rate controlling membranes used in 

implantable drug delivery devices comprising: 

a) allowing the membrane to relax at room temperature for about 

12 hours to 7 days; 

b) exposing the relaxed membrane to a predetermined 

temperature of from about 30° C to about 5°C below the melting temperature of 
the membrane polymer; 

c) maintaining the membrane at the predetermined temperature for 

a period of time of from about 1 to 250 hours; and 

d) incorporating said membrane into a controlled drug delivery 

device. 

49. A method for processing rate controlling membranes used in 

implantable drug delivery devices comprising: 

a) allowing the membrane to relax at room temperature for about 

12 hours - 7 days; 




AttoTHv Dkt No. ARC 2427 N1 
Serial No. 09/976,228 
Marked up Claims 
May 13, 2002 
Page 8 

b) exposing the relaxed membrane to a predetermined 

temperature of from about 30° C to about 5°C below the melting temperature of 
the membrane polymer; 

c) maintaining the membrane at the predetermined temperature for 

a period of time of from about 1 to 250 hours; 

d) allowing the annealed membrane to cool to room temperature 

for about 0.1 to 250 hours; and 

e) incorporating said membrane into a controlled drug delivery 

device. 

50. A method according to claim 17 wherein the membrane comprises 

polyether blocked amides copolymers. 

51 A method according to claim 50 wherein the predetermined 

temperature is about 55-75° C and the period of time is about 12-48 hours. 

52 A method according to claim 51 wherein the membrane is 

positioned in sealing relationship with an internal surface of one end of an 
impermeable reservoir of a fluid-imbibing drug delivery device, wherein said fluid 
imbibing drug delivery device comprises an impermeable reservoir containing a 
piston that divides the reservoir into an active agent containing chamber and a 
water-swellable agent containing chamber, wherein the water-swellable agent 
containing chamber is provided with an outlet which accommodates said 
membrane. 

53. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 45° C to 
about 80° C for a predetermined period of about 1 - 75 hours and subseguently 
incorporated into the delivery device. 

54. A method for processing rate controlling membranes with low 

variability of water uptake from membrane to membrane for an implantable drug 
delivery device comprising: 
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a) allowing the membrane to relax at room temperature for about 12 hours 

- 7 days; 

b) drying the moisture content of the membrane to about 0 to about 1 %; 

c) exposing the relaxed membrane to a predetermined temperature of 

from about 30° C to about 5°C below the melting temperature of the membrane 
polymer while maintaining the low moisture content of the membrane; 

d) maintaining the membrane at the predetermined temperature for a 

period of time of from about 1 to 250 hours; 

e) allowing the annealed membrane to cool to room temperature for about 

0.1 to 250 hours; and 

f) incorporating said membrane into a controlled drug delivery device. 

55. A rate controlling membrane for an implantable drug delivery device 

with decreased variability of water uptake from membrane to membrane. 

56. A rate controlling membrane for an implantable drug delivery device 

characterized by being subjected to an elevated temperature of about 55° C - 75° 
C for a predetermined period of about 12-48 hours wherein the membrane 
comprises a material selected from the group consisting of polyurethanes or 
polyether blocked amides copolymers. 

57. A method for processing rate controlling membranes used in 

implantable drug delivery devices comprising: 

a) allowing the membrane to relax at room temperature for about 

12 hours to 7 days before being subjected to elevated temperature; 

b) exposing the membrane to a predetermined temperature of from 

about 45° C to about 80°C; 

c) maintaining the membrane at the predetermined temperature for 

a period of time of from about 1 to 250 hours; and 

d) incorporating said membrane into a controlled drug delivery 

device. 
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58. A method for processing rate controlling membranes used in 

implantable drug delivery devices comprising: 

a) allowing the membrane to relax at room temperature for about 

12 hours to 7 days before being subjected to elevated temperature; 

a) exposing the membrane to a predetermined temperature of from 

about 45° C to about 80°C; 

b) maintaining the membrane at the predetermined temperature for 

a period of time of from about 1 to 75 hours; and 

c) incorporating said membrane into a controlled drug delivery 

device. 

59. A rate controlling membrane according to claim 3 wherein the 

membrane comprises polyether blocked amides copolymers. 

60. An annealed rate controlling membrane for an implantable drug 

delivery device wherein the annealed membrane exhibits more stable water 
uptake and more stable water permeability than a non-annealed membrane. 

61 . An annealed rate controlling membrane for an implantable drug 

delivery device wherein the annealing process decreases the variability of water 
uptake from membrane to membrane over time. 

62. A rate controlling membrane according to claim 1 wherein the drug 

containing chamber comprises leuprolide. 

63. A rate controlling membrane according to claim 10 wherein the 

drug containing chamber comprises leuprolide. 




